With a new solution to the Dyson-Schwinger equation found in the global color symmetry model, the tensor susceptibility of QCD vacuum is recalculated. The calculation shows that, the great discrepancy between our previous results and those from QCD sum rules and from chiral constituent quark model is removed.
Quantum chromodynamics (QCD) is a non-Abelian gauge theory of interacting quarks and gluons that is believed to be the fundamental theory of hadrons.
The global color symmetry model (GCM) [1] , as one of the phenomenological models for studying QCD, has been well developed and successfully applied to the description of the nonperturbative aspects of strong interaction physics and hadronic phenomena at low energies ( [2] - [20] ) in the last twenty years. However, recent investigations bring GCM to a crisis. We calculated the value of the tensor susceptibility of QCD vacuum [21] , and found it is much smaller than the earlier estimations obtained by QCD sum rules techniques ( [22] - [25] ) or from chiral constituent quark model [26] . This great discrepancy intrigued many of us. Further calculation and analysis imply that [27] , this discrepancy does always exist, provided that the self-energy function A(p 2 ) in the dressing quark 
with the GCM action
or equivalently,
with the quark color current j Applying the standard bosonization procedure, the resulting expression for the GCM partition function in terms of the bilocal field integration is
where the action is given by
and the quark inverse Green's function G −1 is defined as
The quantity Λ θ arises from Fierz reordering of the current-current interaction
and is the direct product of Dirac, flavor SU(2) and color matrices:
Here we consider N F = 2 flavors as in Ref. [26] .
The saddle point of the action is defined by minimizing the bilocal action:
= 0, which gives
If we let
, the self-energy functions A(p 2 ) and B(p 2 ) satisfy the Dyson-Schwinger equations,
Since A(p 2 ) and B(p 2 ), and therefore the right hand sides of Eqs. (10) and (11) are independent of the orientation of p µ , we make the constraint p · q = pq cos π 2 = 0, which immediately leads to
where s = p 2 . This is a new solution never reported before.
By considering the isoscalar σ(x) and isovector π(x) fields, the deviations from the saddle point, the approximate local-field effective action can be taken
where 
With A(s) ≡ 1 considered, the coefficients in the above equation are defined as [27] 
and
where the quark condensate is
so we need only to calculate Π χ (0) defined as [21] :
Let B(s) = M , with M the mass of the constituent quark, the result of Ref. [26] is strictly reproduced. As analyzed in Ref. [21] , an increase in the value of Π χ (0)/12 is expected to occur.
We choose three different gluon propagators with its ultraviolet behavior different from that in QCD [29, 30] . The input parameters are adjusted to reproduce the pion decay constant f π = 87 MeV. These models are numbered as model 1:
model 2:
and model 3:
Here d Table 2 .
Our results for Π χ (0)/12 ranging from -0.0061 to -0.0068 GeV 2 agree with the estimations obtained [25] from QCD sum rules with nonlocal condensates [26] . The great discrepancy found in Ref. [21] is therefore removed, and the reason for this discrepancy indicated in Ref. [27] is verified in this letter.
For different solutions to the Dyson-Schwinger equation formulated in GCM, there exists a great discrepancy between the values of QCD vacuum tensor susceptibility. GCM itself can not tell which solution is the correct one. To judge this, it is very necessary to have an experimental measurement on the QCD vacuum tensor susceptibility. This measurement can also be used to verify the validity of QCD sum rules and chiral constituent quark model in calculating
